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Larvae of the tobacco homworm (Manduca sexto) feed on nicotine-laden 
tobacco leaves without adverse effects. Previous electrophysiological experiments 
demonstrated that the intact CNS of this caterpillar can tolerate 1 mM nicotine; 
when the cortical layer surrounding the insect ganglia is partially disrupted, 50 (iM 
becomes toxic, indicating that a barrier associated with the cortex of the CNS is 
critical in preventing nicotine from reaching target ACh receptors in the neuropile. 
We have demonstrated, using autoradiography and immunohistochemistry, (1) that 
Manduca has a blood-brain barrier to nicotine, (2) that the barrier co-localizes 
with P-glycoprotein immunostaining and (3) that detoxifying enzymes as well as 
a nicotine pump are likely to account for the metabolic blood-brain barrier to 
nicotine (J. Neurobiology, accepted with revision). Unlike the larval stage, both 
the pupal and adult CNS of Manduca are sensitive to nicotine. To assess the 
extent of P-glycoprotein involvement at the blood-brain barrier we did a 
developmental study using the ABC immunostaining technique to determine if P- 
glycoprotein expression at the barrier decreases along with the increasing 
sensitivity to nicotine. We have observed progressively less P-glycoprotein 
staining from larva, through pupa to adult; Currently, immunogold labelling using 
confocal microscopy is underway to quantify staining density and to better resolve 
the relation between P-glycoprotein and the metamorphosing blood-brain barrier. 
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